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United States Patent Office 3,136,947 
Patented June 9, 1964 

3,136,947 
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PLURAL SEQUENTIALLY OPERATED PUSHER 
MEMBERS Eugene C. Benbow, Raleigh, N.C., assignor to Westing 
house Electric Corporation, East Pittsburgh, Pa., a cor 
poration of Pennsylvania 

Filed May 20, 1960, Ser. No. 30,598 
19 Claims. (C. 324-103) 

This invention relates to measuring devices and it has 
particular relation to measuring devices for measuring 
the maximum-demand of a variable quantity. w 

In one form of maximum-demand measuring devices, 
a maximum-demand indicating member Such as a pointer 
is advanced during a billing period to a position COre 
sponding to the maximum of the demands occurring dur 
ing demand intervals. Although different billing periods 
and demand intervals are employed, it will be assumed 
for present purposes that the billing period has a duration 
of one month and that the demand interval has a dura 

With these assumptions, the maxi 
mum-demand pointer must indicate the maximum of the 
demands for energy for 15 minute intervals occurring 
during the billing period. 

In accordance with the invention, two pusher members 
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are coupled alternately to a measuring unit for the pur 
pose of advancing the maximum-demand indicating mem 
ber to its proper position. When one of the pusher 
members is coupled to the measuring unit, the other 
pusher member is decoupled from the measuring unit 
and is reset to a zero position. A positive resetting force 
is applied by a motor which also may be employed for 
timing purposes. 

Preferably, the various control functions such as the 
coupling of the pusher members to the measuring unit, 
the decoupling of the pusher members from the measur 
ing unit and the resetting of the pusher members are 
supervised by a common control unit. This control unit 
may take the form of a cam unit operated by the timing 
motor and having a plurality of camming Surfaces. Al 
though the cam unit may be rotated about an axis con 
tinuously by the timing motor, preferably the cam unit 
is advanced in steps by the timing motor through an 
intermittent drive. This facilitates the fast movement 
of the cam unit through a camming position while pro 
viding long intervals between certain camming posi 
tions. 
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The invention further contemplates a dual-range meas 
uring device wherein two interchangeable scales are pro 
vided and wherein the substitution of one scale for the 
other automatically adjusts the coupling of the measuring 
device for the new scale. 

It is, therefore, an object of the invention to provide 
an improved demand measuring device. 

It is another object of the invention to provide a de 
mand measuring device wherein an indicating member 
is operated from a measuring unit through two alter 
natively-effective paths. . 

It is also an object of the invention to provide a meas 
- uring device as recited in the immediately preceding 
paragraph wherein all control functions are supervised by 
a common control unit. 

It is a further object of the invention to provide a 
measuring device as set forth in either of the immediately 
preceding two paragraphs wherein the transfer between 
the two paths is rapidly effected. 

Other objects of the invention will be apparent from 
the following description taken in conjunction with the 
accompanying drawings in which: 
FIGURE 1 is a view in perspective of a measuring 

device embodying the invention with parts broken away; 
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2. 
FIG. 2 is a view in top plan with parts broken away 

showing a portion of the measuring device of FIG. 1; 
FIG. 3 is a view in front elevation of a resetting mem 

ber employed in the measuring device of FIG. 1; 
FIG. 4 is a view in top plan with parts broken away 

of the resetting member shown in FIG. 3; , 
FIG. 5 is a view in front elevation of a control uni 

employed in the measuring device of FIG. 1, but rotated 
90 from the position shown in FIG. 1; 

FIG. 6 is a view in top plan of the control unit shown 
in FIG. 5; - 

FIG. 7 is a view in top plan of the measuring device 
shown in F.G. 1; 

FIG. 8 is a view in side elevation of the measuring 
device shown in FIG. 1; and 

FIG. 9 is a view in front elevation with parts broken 
away of the measuring device shown in FIG. 1 but with 
a scale member employed in the device reversed. 

Referring to the drawings, FIG. 1 shows a measuring 
device which includes a maximum-demand register 11 
for measuring the maximum-demand of a variable quan 
tity. Although various quantities may be measured it 
will be assumed for present purposes that electrical energy 
is to be measured. For present purposes, it will be as 
sumed that electrical energy is being measured by a con 
ventional induction-disk-type electrical watt-hour meter 
which is represented in FIG. 1 by its shaft, 13. It will 
be understood that the shaft 13 rotates at a rate depend 
ent upon the electrical power being supplied to an elec 
trical circuit with which the watt-hour meter is associated. 

In order to indicate the consumption of electrical 
energy, five pointers 15A, 15B, 15C, 15D and 15E are 
mounted for rotation in front of a dial plate 17. Al 
though the dial plate may be oriented in any desired 
plane, it will be assumed that the dial plate is in a ver 
tical plane when the register is in operative position. 
The pointer 15A, the gear 19 and a pinion 21 are secured 
to a shaft 23 which is mounted by the dial plate 17 and 
a plate 86 for rotation with respect to the plates. The 
gear. 19 meshes with a pinion 25 which is secured to a 
shaft 27. The shaft 27 is mounted for rotation with 
respect to the dial plate and carries a gear 29 which 
meshes with a pinion 31 secured to a shaft 33. The 
shaft 33 also is mounted for rotation with respect to the 
dial plate and carries a worm wheel 35 which engages 
a Worm 37 mounted on a shaft 39. Rotation of the 
shaft 39 with respect to the dial plate is accomplished by 
a worm wheel 41 secured to the shaft 39 and engaging 
a worm 43 which is formed in the shaft 13 of the watt 
hour meter. Consequently, the pointer 15A rotates in 
accordance with rotation of the shaft 13. The pinion 21 
is employed for driving the remaining pointers 15B to 
15E through suitable gearing 42 selected to rotate the 
respective pointers at rates which are Ao, A00, A000 and 
A0,000 the rate of rotation of the pointer 15A. Shafts 
supporting the pointers 15B to 15E and the gearing 42 
are journaled in the plate 17 and a plate 22 (FIG. 7). 
Thus, the dial plate 17 may be calibrated in a conven 
tional manner to permit the position of the pointers to 
indicate the watt-hours measured by the associated watt 
hour meter components. 

For indicating maximum-demand, the dial plate 17 has 
an arcuate Scale member 44 releasably secured thereto 
in any Suitable manner as by machine screws 45. This 
Scale member 44 is symmetrical about a vertical axis ex 
cept for a tongue 44A. When the scale member 44 is 
reversed about a vertical axis to the position illustrated 
in FIG. 9, the tongue 44A modifies certain gearing in 
order to adjust the range of the register in a manner which 
will be discussed below. In the position illustrated in 
FIG. 9, the scale member 44 presents a scale which differs 
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from the scale shown in F.G. 1 and which is designed 
to correspond to the new range of the register. 

in order to show the demand an indicating member 
such as a maximum-demand pointer 47 is mounted for 
rotation relative to the dial plate 17 to indicate demand 
on the scale member 44. The pointer 47 is mounted for 
rotation about a shaft 48 secured to a collar 49 (FIG. 8) 
which in turn is secured to the dial plate 17. A disc 
or spinner 5 has a recess for receiving the end of the 
shaft 48 which projects through an opening in the pointer. 
The spinner 51 has an axially projecting tip 53 engaging 
the free end of a leaf spring 55, the lower end of the 
leaf spring being secured to a bracket 56 which in turn is 
secured to the dial plate 17. The pointer 47 is biased 
against the collar 49 by a pressure which can be adjusted 
by means of adjustment of a machine screw 57 which 
changes the pressure exerted by the spring 55 on the spin 
ner 55. A fiber washer 59 may be interposed between 
the pointer 47 and the collar 49. Sufficient friction is 
developed to hold the pointer in any position in which 
it is placed. In its zero position, the pointer 47 engages 
a stop 6i, which is secured to the dial plate 17 and if 
moved beyond its full scale position the pointer engages 
a stop 63 which also is secured to the dial plate. 

In order to operate the pointer 47, a pusher member 
65 is mounted on a shaft 67 for rotation about the 
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coupling and decoupling conditions by a mechanism which 
is free to rotate therewith. In a preferred embodiment 
of the invention, a magnetic spool 95 is mounted for inde 
pendent rotation on the spacer portion 93. As shown 
in FIG. 2, the spool 95 has one flange 95A in engagement 
with the gear 87 and a second flange 95B spaced from the 
gear 91. Each of these gears has a permanent magnet 
respectively 87A and 9A which is magnetized to attract 
the magnetic spool thereto. When the spool is moved 
downwardly as viewed in FIG. 2, the attraction of the 
magnet 87A for the spool weakens and the attraction of 
the magnet 91A for the spool increases until the spool 
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Snaps into engagement with the gear 91. The spool has 
secured thereto a gear 97 which is continuously in mesh 
with the gear 83. The gear 83 has an axial length suffi 
cient to permit the desired movement of the spool 95 
without loss of mesh between the gears 83 and 97. 
By inspection of FIG. 1, it will be noted that the shaft 

85 has secured thereto a gear 99 which permanently 
meshes with a gear 101. This gear. 101 is mounted on a 
shaft 103 for rotation relative to the shaft, and the shaft is 
mounted for rotation by the plates 17, 86. The shaft :03 
has portions 193A and 103B of reduced diameter project 

25 

axis of rotation of the pointer 47. The pusher member 
65 has a portion located beneath the pointer 47. Conse 
quently, clockwise rotation of the pusher member as 
viewed from the front of the register can actuate the 
pointer 47 upscale. 

Although a single, pusher member may be employed 
for actuating the pointer 47, it is desirable to use a second 
pusher member 69 which has a portion located below 
the pointer 47 as viewed in FIG. 1. 

Referring to FIG. 2, it will be noted that the shaft 
67 to which is secured the pusher member 65 is mounted 
for rotation in the dial plate 17 and in a plate 71 which 
is located to the rear of the dial plate. This shaft 67 
also has secured to it a gear 73 and a pinion 75. 
The pusher member 69 is secured to a sleeve 77 which 

is mounted for independent rotation on the shaft 67. 

in FIG. 1. 
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The sleeve may be held against axial movement in any 
conventional manner as by means of a split spring ring 
79 which is snapped into a peripheral groove located in 
the shaft 67. The sleeve 77 also has secured to it a gear 
81 and a pinion 82. 
The gears 73 and 81 are alternately and preferably se 

quentially coupled to a gear 83 which is secured to a shaft 
85 mounted for rotation in the plates 17 and 86. The 

45 

50 term sequential is employed to indicate the absence of 
any overlap in the couplings of the gears 73 and 81 to 
the gear 83. 

In order to effect the desired couplings the gear 73 
meshes with a gear 87 mounted on a shaft 89, the shaft 
being mounted for rotation by the plates 7 and 71. 
The gear 87 is rotatable relative to the shaft 89. Prefer. 
ably the shaft 89 is mounted for axial adjustment rela 
tive to the plates. To this end, screw threads 89A are 
formed on one end of the shaft for threaded engage 
ment in a threaded bushing 89B which is secured to the 
plate 71. The remaining end of the shaft has a screw 
driver slot 89C by which the shaft may be rotated for 
axial adjustment. A set screw may be provided in the 
bushing for releasably securing the shaft. 
The gear 81 meshes with a gear 91 which is mounted 

for independent rotation on the shaft 89. The shaft has 
a portion 93 of increased diameter which serves as a 
spacer between the gears 87 and 91. A split spring 
washer 94 is located on each end of the shaft 89 to pre 
vent excessive movement of the gears 87 and 91 away 
from the spacer 93. , - 

. The gears 87 and 91 are alternately coupled to the 
gear 83 through two clutches. In order to minimize 
friction, the clutches preferably are maintained in their 
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ing through the plates 17 and 86. The shaft is biased 
in a forward direction by means of a leaf spring 195 and 
has a portion of reduced diameter extending beyond the 
dial plate 17 when the parts are in the positions illustrated 

The gear 191 has secured thereto a pinion 
107 which meshes with a pinion 109 secured to the shaft 
33. Consequently, the gear 83 is rotated in accordance 
with rotation of the shaft 13. The gear iii and the pin 
ion 107 rotate as a unit relative to the shaft on which they 
are mounted. They may be held against axial displace 
ment in any suitable way as by split spring washers or 
C-rings 94 which snap into grooves in the shaft 103. 
When the scale plate 44 of FIG. 1 is rotated about a 

vertical axis to the position illustrated in FIG. 9, the 
tongue 44A engages the projection 193A of the shaft i83 
and forces the shaft rearwardly against the bias of the 
spring 105. This moves the gear 207 out of engagement 
with the gear 199 and simultaneously moves the gear 
101 into engagement with a gear 11 which also is se 
cured to the shaft 33. The gear 101 has an axial length 
sufficient to permit such movement without losing its 
meshing engagement with the gear 99. This gear change 
requires a much greater number of rotations of the shaft 
13 to produce the same angular rotation of the gear 83. 
For example, twice as many rotations of the shaft 3 
may be required as a result of the gear change. It Will 
be understood that the calibration of the scale plate 44 
which is exposed when the scale plate has the position 
shown in FIG.9 is designed to present the correct demand 
reading. 

In order to shift the spool 95 between its operative 
positions, a shipper 115 is provided which is mounted for 
rotation about a vertical axis or shaft 17. The right 
hand end of the shipper 115 as viewed in FIG. 1 is in the 
form of a fork having times 135A and 115B between 
which the central body of the spool is located. Each of 
the tines is provided with double buttons 119 having 
arcuate surfaces for establishing small area contact with 
the flange 95B or the gear 97. 

Operation of the shipper is effected by means of a cam 
unit 121 which is mounted with a gear 123 on a shaft 
125. The shaft in turn is mounted for rotation by the 
plates 17 and 71. By inspection of FGS. 2 and 6, it 
will be noted that the cam unit 121 provides two cam 
surfaces 127 and 129 which are displaced from each 
other 180° angularly about the axis of the shaft 125. 
The shaft 125 rotates in a counterclockwise direction as 
viewed from the front of a register. 
As the cam unit 12 rotates from the position illus 

trated in F.G. 2, the cam surface i29 ultimately engages 
the left-hand end of the shipper 15 and forces the ship 
per in a clockwise direction about its axis. Consequently, 
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the shipper moves the spool 95 in a downward direction 
as viewed in FIG.2. When the attraction of the mag 
net 9A by the spool exceeds, that of the magnet 37A, 
the spool moves promptly into engagement with the gear 
91 with a snap action. This movement is not restrained 
by the cam unit 21. 
Upon continued rotation of the cam unit 121, the cam 

surface 127 ultimately engages the left-hand end of the 
shipper 115 as viewed in FIG. 2, to return the shipper 
to the position illustrated in FIG. 2. A final portion of 
the movement of the spool 95 is essentially a Snap action 
due to the predominant attraction of the magnet 87A 
for the spool during such final portion. 
Although the cam unit 121 may be rotated at a continu 

ous rate, preferably the cam unit is rotated in steps by 
means of an intermittent-motion coupling interposed be 
tween the gear 123 and a small synchronous motor i31 
(FIG. 7). The synchronous motor may have an output 
pinion 133 which rotates at a suitable rate such as one 
revolution per minute. The pinion 133 meshes with a 
crown gear 135 which together with a gear 137 are Se 
cured to a shaft 139. The shaft is mounted for rotation 
in the plate 22 and a plate 141. The gear 137 drives a 
gear 143 which together with a disk 145 are secured to a 
shaft 147 which is mounted for rotation in the plates 17 
and 71. 

Continuous rotation of the shaft 147 is converted into 
intermittent rotation of a shaft 149 (FIG. 1) by a suitable 
intermittent-motion coupling mechanism. To this end 
a gear 151 is secured to the shaft 149 adjacent to the disk 
145. The disk 145 carries two axially directed pins 145A 
and 145B each of which is designed to mesh with the gear 
151 and drive the gear 151 an angular distance equal to 
the langular spacing of two successive teeth of the gear 
151 during each rotation of the shaft 147. The pins 145A 
and 45B are spaced angularly 180 from each other 
about the axis of the disk 145. 

If the shaft 149 has sufficient friction it will remain 
in any position to which it is actuated by one of the pins 
145A or 145B while both pins are displaced from the 
gear 151. However, in order to assure proper retention 
of the shaft 149 under these circumstances, a Second gear 
153 is provided which is similar to the gear 15 except 
that it may have greater thickness. The gears. 151 and 
153 are displaced angularly from each other about the 
axis of a shaft 149 by a distance equal to half the angular 
spacing of successive teeth on one of the gears to position 
one of the teeth of the gear 153 midway between a pair 
of adjacent teeth of the gear 151. The diameters of the 
gear 153 and of the disk 145 and the pitch of the teeth 
of the gear 153 are selected to place two teeth of the gear 
153 adjacent and in sliding engagement with the edge of 
the disk 145. Each of the pins 145A and 145B has adja 
cent the pin, a notch 145C or 145D in the edge of the disk 
145. As one of the pins such as the pin 145A engages the 
tooth of the gear 151, the associated notch 145C provides 
clearance for the immediately trailing tooth of the gear 
153 to permit rotation of the gears by the pins. The side 
of the notch 145C drives the cooperating tooth on the gear 
153 and completes the action of the intermittent-notion. 
Thus, for each rotation of the shaft 147 two impulses or 
steps are applied to the shaft 149. Such an intermittent 
motion is well understood in the art. 
The intermittent-motion coupling mechanism herein 

described is particularly suitable for a maximum-demand 
register because of the ease with which the interval may 
be changed. For example, let it be assumed that the 
structure illustrated in FIG. 1 is designed to provide an 
interval of 15 minutes. If the disk 145 is replaced by 
a disk having only one pin and its associated notch, the 
interval of the register will be changed to 30 minutes. 

Although a single intermittent-motion mechanism may 
be employed in the register, applicant has found it desir 
able to provide two intermittent-motion mechanisms in 
tandem. To this end, the shaft 149 is provided with a 
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6 
disk 55 which is similar to the disk 145 previously 
described. This disk cooperates with gears 157 and 159 
which correspond respectively to the gears 15 and 153 
and which are secured to a shaft 16. Consequently, 
each complete rotation of the shaft 149 results in the 
application of two impulses or steps to the shaft 61. If 
each of the disks 145 and 155 is replaced by a disk 
having only one pin with an associated notch, the interval 
of the register is changed to 60 minutes for the assumed 
conditions. 
The shaft 161 has secured to it a gear 163 which meshes 

with the gear 123 for the purpose of rotating the cam unit 
121. The intermittent stepping of the shaft 125 is 
designed to carry the camming surface 127 rapidly through 
its camming position with respect to the shipper 115 dur 
ing one stepping movement of the shaft 125. This assures 
a rapid movement of the spool 95 from coupling engage 
ment with the gear 87 into coupling engagement with 
the gear 92 particularly in cooperation with the permanent 
magnets 87A and 91A. In a similar manner, the cam 
ming surface 329 is moved rapidly through its camming 
position with respect to the shipper 115. 

It will be recalled that each of the pusher members 
65 and 69 is coupled and moved from a zero position . 
in accordance with rotation of the associated watt-hour 
meter shaft 3 for the duration of a separate demand 
interval. During each of the demand intervals, the 
de-coupled pusher member is returned or reset to its zero 
position. The Zero position conveniently may be deter 
mined by two zero adjuster screws 65 and 67 (FIG.9) 
which are in threaded engagement with a bracket 169 
secured to the face plate 7. These screws are vertically 
directed and during a resetting operation, the pusher 
members 65 and 69 are returned respectively into engage 
ment with the upper ends of the screws 165 and 167. 
Thus, the zero position of each of the pusher members 
may be adjusted by manipulation of the appropriate 
screw. Set screws 66 and 168 are shown for holding 
the adjusting screws in adjusted position. 
The resetting of the pusher members is effected through 

two sector gears 17; and 173 which are in permanent 
mesh respectively with the pinions 75 and 82. The sector 
gears 17 and 173 are located respectively at the ends 
of arms 171A and 173A, which, in turn, are mounted for 
independent rotation about a shaft 75. During resetting 
operations of the pusher members, resetting forces are 
applied to the arms 7EA and 73A respectively, by 
camming surfaces 17B and 73B. These surfaces are 
displaced from each other angularly about the axis of 
the shaft 125 by an angle of 180° and rotate with the 
shaft 25. 

Although separate cam units may be employed for 
the different camming operations, preferably all of the 
camming surfaces are located on the common cam unit 
12; which serves as a control unit for supervising the 
operation of the pusher members 65 and 69. By locating 
all of the camming surfaces on a common cam unit 121, 
accurate synchronization of the various operations is 
assured. The cam unit may be formed from a suitable 
metal, but excellent results have been obtained from a 
plastic cam unit 121 constructed of a material such as 
“nylon' or "Teflon.” “Nylon' and "Teflon are the 
trade names respectively for a super-polyamide material 
and a polytetrafluoroethylene material. These materials 
are readily molded to the desired shape on the shaft 125 
and have low friction properties. - - - 
Although the cam surfaces 171B and 73B may engage 

directly the arms 71A and 173A, preferably resilient cou 
plings are interposed between the cam surfaces and their 
respective arms. The construction of such a resilient 
coupling will be apparent from FIG. 3 wherein a resilient 
spring ribbon 7AR is bent around a hub 171C secured 
to the arm 71A and has one end 175D projecting up 
wardly through a notch 171E which is formed in a 
bracket 17; F bent at right angles from the arm 171A. 
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The extreme tip of the end 71 D is bent arcuately to 
form a smooth cam follower i75G which is to be engaged 
by the can surface 171B. The remaining end of the 
ribbon is bent downwardly into a notch E7K which is 
formed in a bracket bent at right angles from the arm. 
171A. With this construction, when the pusher arm. 
operated by the sector gear 175 reaches a zero posi 
tion, the spring ribbon yields to permit the cam unit to 
continue its rotation without substantial interference from 
the arm 171A or its associated components. A cam foll 
lower 173G is associated similarly with the arm 73A 
and cooperates with the cam surface i73B. 

In order to show the time elapsed in each interval, 
an elapsed time pointer 135 is positioned adjacent the 
exterior surface of the dial plate 17. This pointer 
together with a gear 183 are secured to a shaft i85 which 
is mounted for rotation in the plates ET and 7i. Con 
veniently, the pointer 181 may be driven by a gear 37 
secured to the shaft 149 and meshing with the gear 183. 
The gearing may be proportioned to rotate the pointer 
481 one revolution for each demand interva. 
As shown in FG. 7, the rear of the demand register 

may carry two pins 139 and 19; which are received 
respectively in collars 89A and 5.91A which form part 
of the frame of a watt-hour meter with which the register 
is associated. The register may be secured in operative 
position by means of suitable set screws 89B and 59 B. 
The operation of the demand register now may be 

set forth. Let it be assumed that the parts are in the 
positions illustrated in the drawings and that the syn 
chronous motor 131 and the watt-hour meter operating 
the shaft E3 are both energized. Inasmuch as the shaft 
13 is now coupled to the pusher member 65, the pusher 
member rotates about its axis in accordance with rota 
tion of the shaft 3. As the pusher member rotates, it 
pushes the demand pointer 47 upscale. - 
At the same time, the motor 138 is rotating the cam 

unit 121 in steps through the intermittent-motion mech 
anism coupling these two units together. 
sumed that the intermittent-motion mechanism and the 
gearing are selected to step the cam unit 12S once in each 
7% minutes of operation and that four such steps are 
required to effect a complete rotation of the cam unit. 
The cam unit therefore requires one-half hour for a com 
plete rotation thereof. 
By the end of a 15 minute interval, the pusher mem 

ber 65 has pushed the demand pointer 47 upscale to a 
value corresponding to the demand measured by the 
associated watt-hour meter for such 15 minute interval. 
At this time, the camming surface 129 engages the ship 
per 115 to move the spool 95 into engagement with the 

It will be as-, 

0. 

ribbon is under pressure. Continued movement of the 
camming surface 175B then clears the cam follower i73G 
to release the spring ribbon 7:R. All of this is ac 
complished in one rapid stepping movement of the shaft 
125. The pusher arm 65 now is coupled to the shaft 
13 and the pusher arm 69 is ready for a resetting oper 
ation. The resetting of the pusher arm 69 will be under 
stood from the discussion of the resetting of the pusher 
arm 65. 

This cycle is repeated during the billing period which 
may be of the order of one month. At the end of the 
billing period a meter reader may read the kilowatt hours 
indicated by the register for the billing period and also 
the maximum-demand indicated by the pointer 47 for 
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gear 91. This operation results in decoupling of the 
spool from the gear 87 and connects the pusher arm 69 
for operation in accordance with rotation of the watt 
hour meter shaft E3. 

During the next 15 minute interval, the pusher arm 
69 moves in an up scale direction and if the demand 
during this interval exceeds that represented by the po 
sition of the pointer 47, the pusher arm 69 engages the 
pointer 47 to push the pointer further up scale. During 
this period the cam surface i7B engages its associated 
cam follower 75C to operate the sector gear 171 in 
a clockwise direction as viewed from the front of the 
meter to reset the pusher arm 65 into engagement with 
its zero adjusting screw 65. This resetting operation 
occurs again over a substantial part of the movement 
of the cam unit 21, and again helps to present a more 
uniform load to the motor 31. 
When the pusher member 65 engages its zero adjust 

ing screw 165 the camming surface 171B places the spring 
ribbon 171R under slight pressure to hold the pusher 
member against the screw. While the spring ribbon is 
under this pressure the cam unit operates the shipper 
115 to move the spool 95 over to the gear 87, to couple 
the pusher member 65 to the gear 87 while the spring 
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such period. The meter reader then may reset the pointer 
47 to its zero position or into engagement with the effec 
tive one of the pusher members at such time to condi 
tion the register for the next billing period. Such a re 
setting operation of a pointer is well understood in the 
art. 

It will be noted that the pusher arms are alternately 
and sequentially effective to measure the demand during 
succeeding demand intervals. The register presents an 
extremely negligible load to the watt-hour meter shaft 
13 and the small friction load presented is extremely 
uniform. Furthermore, the load presented to the motor 
23, is reasonably small and uniform. 
Although the invention has been described with refer 

ence to certain specific embodiments thereof, numerous 
modifications falling within the spirit and scope of the 
invention are possible. 

claim as my invention: 
1. In a measuring device, a measuring unit for measur 

ing a variable quantity, an indicating member for indicat 
ing a function of said variable quantity, means for cou 
pling the indicating member for operation by the measur 
ing unit alternately and sequentially through first and 
second paths, each of said paths having a coupling con 
dition during which it can couple the indicating member 
to the measuring unit and a decoupling condition dur 
ing which the path is decoupled from the measuring unit 
and timing means having a first operation for respectively 
placing the first path in the coupling condition and the 
second path in the decoupling condition substantially si 
multaneously, said timing means having a second operation 
for respectively placing the first path in the decoupling 
condition and the second path in the coupling condition 
substantially simultaneously, said timing means being 
effective for alternately performing said first and second 
operations; said coupling means including first and second 
elements respectively for said first and second paths, each 
of said elements when the associated path is in effective 
coupling condition being operable by the measuring unit 
from a first condition to a second condition, each of 
said elements when the associated path is in decoupling 
condition being resettable from the second condition to 
the first condition, and resetting means cooperating with 
the timing means for resetting to the first condition each 
of the elements during a substantial part of each period 
in which the associated path is in the decoupling condi 
tion. 

2. In a measuring device, a supporting structure, a 
measuring unit having a stator and a rotor which when 
the measuring unit is energized in accordance with a 
variable quantity rotates relative to the stator about an 
axis in accordance with the variable quantity, an in 
dicating member, means mounting the indicating mem 
ber for rotation about an axis relative to the supporting 
Structure and for maintaining any position to which such 
indicating member is rotated, first and second pusher 
members mounted for independent rotation about an 
axis relative to the structure, each of said pusher mem 
bers having a reset position and being effective for mov 
ing the indicating member in only a first direction of 
rotation, first releasable coupling means for releasably 
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coupling the first pusher member to the rotor for rota 
tion in said first direction in accordance with rotation 
of the rotor at a first rate relative to the rotor, second 
releasable coupling means for releasably coupling the 
Second pusher member to the rotor for rotation in said 
first direction in accordance with rotation of the rotor 
at said first rate, and timing means for operating in a 
cycle the first releasable coupling means to couple the 
first pusher member to the rotor and substantially si 
multaneously releasing the second releasable coupling 
means, and thereafter in said cycle operating the second 
releasable coupling means to couple the second pusher 
member to the rotor and substantially simultaneously 
releasing the first releasable coupling means. 

3. In a measuring device, a supporting structure, a 
measuring unit having a stator and a rotor which when 
the measuring unit is energized in accordance with a 
variable quantity rotates relative to the stator about an 
axis in accordance with the variable quantity, an indicat 
ing member, means mounting the indicating member for 
rotation about an axis relative to the supporting structure 
and for maintaining any position to which such indicat 
ing member is rotated, first and second pusher mem 
bers mounted for independent rotation about an axis 
relative to the structure, each of said pusher members 
having a reset position and being effective for moving 
the indicating member in only a first direction of rota 
tion, first releasable coupling means for releasably cou 
pling the first pusher member to the rotor for rotation 
in said first direction in accordance with rotation of the 
rotor at a first rate relative to the rotor, second releas 
able coupling means for releasably coupling the second 
pusher member to the rotor for rotation in said first 
direction in accordance with rotation of the rotor at said 
first rate, and timing means for operating respectively 
in a cycle the first releasable coupling means to couple 
the first pusher member to the rotor and substantially 
simultaneously releasing the second releasable coupling 
means, and thereafter in said cycle operating the second 
releasable coupling means to couple the second pusher 
member to the rotor and substantially simultaneously 
releasing the first releasable coupling means, said timing 
means including means for resetting each of said pusher 
members during a substantial part of each period during 
which such pusher member is in a released condition. 

4. In a measuring device, a supporting structure, a 
measuring unit having a stator and a rotor which when 
the measuring unit is energized in accordance with a 
variable quantity rotates relative to the stator about an 
axis in accordance with the variable quantity, an indi 
cating member, means mounting the indicating member 
for rotation about an axis relative to the supporting struc 
ture and for maintaining any position to which such indi 
cating member. is rotated, first and second pusher mem 
bers mounted for independent rotation about an axis rela 
tive to the structure, each of said pusher members having 
a reset position and being effective for moving the indi 
cating member in only a first direction of rotation, first 
releasable coupling means for releasably coupling the first 
pusher member to the rotor for rotation in said first direc 
tion in accordance with rotation of the rotor at a first 
rate relative to the rotor, second releasable coupling 
means for releasably coupling the second pusher mem 
ber to the rotor for rotation in said first direction in ac 
cordance with rotation of the rotor at said first rate, and 
motor-operated timing means for operating respectively in 
a cycle the first releasable coupling means to couple the 
first pusher member to the rotor and substantially simul 
taneously releasing the second releasable coupling means, 
and thereafter in said cycle operating the second releas 
able coupling means to couple the second pusher member 
to the rotor and substantially simultaneously releasing 
the first releasable coupling means, and means coupled to 
the motor of said motor-operated timing means for re 
setting each of said pusher members during a substantial 
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part of each period during which such pusher member is 
in a released condition. 

5. In a measuring device, a supporting structure, a 
measuring unit having a stator and a rotor which when 
the measuring unit is energized in accordance with a 
variable quantity rotates relative to the stator about an 
axis in accordance with the variable quantity, an indi 
cating member, means mounting the indicating member 
for rotation about an axis relative to the supporting struc 
ture and for maintaining any position to which such indi 
cating member is rotated, first and second pusher mem 
bers mounted for independent rotation about an axis 
relative to the structure, each of said pusher members 
having a reset position and being effective for moving the 
indicating member in only a first direction of rotation, 
first releasable coupling means for releasably coupling 
the first pusher member to the rotor for rotation in 
said first direction in accordance with rotation of 
the rotor, second releasable coupling means for releas 
ably coupling the second pusher member to the rotor 
for rotation in said first direction in accordance with ro 
tation of the rotor, said releasable coupling means each 
comprising a driving member, and a driven member, and 
separable magnetic means for holding said driving and 
driven members in driving - engagement, and timing 
means for operating in a cycle the first releasable coupling 
means to couple the first pusher member to the rotor 
and substantially simultaneously releasing the second re 
leasable coupling means, said timing means thereafter 
in said cycle operating the second releasable coupling 
means to couple the second pusher member to the rotor 
and substantially simultaneously releasing the first releas 
able coupling means. 
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6. In a measuring device, a supporting structure, a 
measuring unit having a stator and a rotor which when 
the measuring unit is energized in accordance with a vari 
able quantity rotates relative to the stator about an axis 
in accordance with the variable quantity, an indicating 
member, means mounting the indicating member for ro 
tation about an axis relative to the supporting structure 
and for maintaining any postition to which such indicat 
ing member is rotated, first and second pusher members 
mounted for independent rotation about an axis relative 
to the structure, each of said pusher members having a 
reset position and being effective for moving the indicat 
ing member in only a first direction of rotation, first re 
leasable coupling means for releasably coupling the first 
pusher member to the rotor for rotation in said first di 
rection in accordance with rotation of the rotor, second 
releasable coupling means for releasably coupling the 
second pusher member to the rotor for rotation in said 
first direction in accordance with rotation of the rotor, a 
common operating member operable into a first condition 
for actuating the first releasable coupling means into coul 
pling condition and the second releasable coupling means 
into decoupling condition, said common operating mem 
ber being operable into a second condition for actuating 
the first releasable coupling means into decoupling con 
dition and the second releasable coupling means into cou 
pling condition, and timing means for repetitively oper 
ating the common operating member between said first 
and second conditions. 

7. In a measuring device, a supporting structure, a 
measuring unit having a stator and a movable member 
which when the measuring unit is energized by a vari 
able quantity moves relative to the stator in accordance 
with the variable quantity, an indicating member, means 
mounting the indicating member for movement relative 
to the supporting structure and for maintaining any posi 
tion to which such indicating member is moved, first and 
second pusher members mounted for independent move 
ment relative to the structure to push the indicating mem 
ber in a first direction relative to the supporting struc 
ture, each of said first and second pusher members when 
displaced from a reset position being movable in a second 
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direction to the reset position, a cam unit mounted for 
movement relative to the supporting structure, tining 
means for moving the cam unit relative to the structure, 
and cam follower means responsive to a first movement 
of the cam unit for coupling the first pusher member for 
movement in the first direction in accordance with move 
ment of said movable member and for substantially simul 
taneously decoupling the second pusher member from the 
movable member, said cam follower means being respon 
sive to a second movement of the cam unit for coupling 
the second pusher member for movement in the first di 
rection in accordance with movement of said movabie 
member and for substantially simultaneously decoupling 
the first pusher member from the movable member. 

8. In a measuring device, a supporting structure, a 
measuring unit having a stator and a movable member 
which when the measuring unit is energized by a variable 
quantity moves relative to the stator in accordance with 
the variable quantity, an indicating member, means 
mounting the indicating member for movement relative 
to the supporting structure and for maintaining any posi 
tion to which such indicating member is moved, first and 
second pusher members mounted for independent move 
ment relative to the structure to push the indicating mem 
ber in a first direction relative to the supporting struc 
ture, each of said first and second pusher members when 
displaced from a reset position being movable in a Sec 
ond direction to the reset position, a cam unit mounted 
for movement relative to the Supporting structure, timing 
means for moving the cam unit relative to the structure, 
cam follower means responsive to a first movement of 
the cam unit for coupling the first pusher member for 
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movement in the first direction in accordance with move 
ment of said movable member and for substantially simul 
taneously decoupling the second pusher member from 
the movable member, said cam follower means being re 
sponsive to a second movement of the cam unit for coul 
pling the second pusher member for movement in the first 
direction in accordance with movement of said movable 
member and for substantially simultaneously decoupling 
the first pusher member from the movable member, and 
resetting cam follower means responsive to movement of 
the cam unit for resetting each of the pusher members 
to the reset position of such pusher member while the 
pusher member is decoupled from the movable member. 

9. In a measuring device, a Supporting structure, a 
measuring unit having a stator and a rotatable member 
which when the measuring unit is energized by a variable 
quantity rotates relative to the stator in accordance with 
the variable quantity, an indicating member, means 
mounting the indicating member for rotation relative to 
the supporting structure and for maintaining any posi 
tion to which such indicating member is rotated, first and 
second pusher members mounted for independent rota 
tion relative to the structure to push the indicating men 
ber in a first direction relative to the Supporting structure, 
each of said first and second pusher members when dis 
placed from a reset position being rotatable in a second 
direction to the reset position, a cam unit mounted for 
rotation relative to the supporting structure, timing means 
for rotating the cam unit relative to the structure, and 
cam follower means responsive to a first rotation of the 
cam unit for coupling the first pusher member for rota: 
tion in the first direction in accordance with rotation of 
said rotatable member and for substantially simultane 
ously decoupling the second pusher member from the 
rotatable member, said cam follower means being re 
sponsive to a second rotation of the cam unit for coupling 
the second pusher member for rotation in the first direc 
tion in accordance with rotation of said rotatable member 
and for substantially simultaneously decoupling the first 
pusher member from the rotatable member, the positions 
of the cam unit for said first and second rotation being 
displaced from each other 180° about the axis of rotation 
of the cam unit. 
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10. In a measuring device, a supporting structure, a 

measuring unit having a stator and a rotatable member 
which when the measuring unit is energized by a vari 
able quantity rotates relative to the stator in accord 
ance with the variable quantity, an indicating member, 
means mounting the indicating member for rotation rela 
tive to the supporting structure and for maintaining any 
position to which such indicating member is rotated, 
first and second pusher members mounted for independent 
rotation relative to the structure to push the indicating 
member in a first direction relative to the supporting 
Structure, each of said first and second pusher mem 
bers when displaced from a reset position being rotatable 
in a second direction to the reset position, a cam unit 
mounted for rotation relative to the supporting struc 
ture, timing means for rotating the cam unit relative to 
the structure, said cam unit comprising first and second 
cain surfaces for moving associated cam followers in 
a direction transverse to the axis of rotation of the can 
unit, said cam surfaces being displaced from each other 
180° about the axis of rotation of the can unit and 
being displaced from each other in a direction parallel 
to said axis, said cam unit comprising third and fourth 
can surfaces for moving an associated cam follower in 
first and second directions respectively parallel to the 
axis of rotation of the cam unit, said third and fourth 
cam surfaces being displaced from each other 180° 
about the axis of rotation of the cam unit, first cam fol 
lower means controlled by said third and fourth cam 
Surfaces for controlling the coupling of the pusher mem 
bers to said rotatable member, said first cam follower 
means when actuated by the third can surface being 
effective for coupling the first pusher member for ro 
tation in the first direction in accordance with rotation 
of the rotatable member and for decoupling the second 
pusher member from the rotatable member, said first 
can follower means when actuated by the fourth cam 
Surface being effective for coupling the second pusher 
member for rotation in the first direction in accordance 
with rotation of the rotatable member and for decou 
pling the first pusher member from the rotatable mem 
ber, second cam follower means when actuated by the 
first cam surface being effective for rotating the first 
pusher member in the second direction to its reset posi 
tion while such first pusher member is decoupled from 
the rotatable member, and third cam follower means 
when actuated by the second cam surface being effec 
tive for rotating the second pusher member in the sec 
ond direction to its reset position while such second 
pusher member is decoupled from the rotatable member. 

11. In a measuring device, a supporting structure, a 
measuring unit having a stator and a movable member 
which when the measuring unit is energized by a variable 
quantity moves relative to the stator in accordance with 
the variable quantity, an indicating member, means 
mounting the indicating member for movement relative 
to the Supporting structure and for maintaining any posi 
tion to which such indicating member is moved, first and 
Second pusher members mounted for independent move 
ment relative to the structure to... push the indicating 
member in a first direction relative to the supporting 
structure, each of said first and second pusher members 
when displaced from a reset position being movable in a 
Second direction to the reset position, a cam unit mount 
ed for movement relative to the supporting structure, 
timing means for moving the cam unit relative to the 
structure, can follower means responsive to a first move 
ment of the cam unit for coupling the first pusher mem 
ber for movement in the first direction in accordance 
With movement of said movable member and for de 
coupling the second pusher member from the movable 
member, said cam follower means being responsive to 
a second movement of the cam unit for coupling the 
second pusher member for movement in the first di 
rection in accordance with movement of said movable 
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member and for decoupling the first pusher member from 
the movable member, and resetting cam follower means 
responsive to movement of the cam unit for resetting 
each of the pusher members to the reset position of 
such pusher member while the pusher member is de 
coupled from the movable member, said resetting cam 
follower means during the resetting of one of the pusher 
members establishing a yieldable coupling between the 
cam unit and the associated pusher member. 

12. In a measuring device, a supporting structure, a 
measuring unit having a stator and a movable member 
which when the measuring unit is energized by a vari 
able quantity... moves relative to the stator in accord 
ance with the variable quantity, an indicating member, 
means mounting the indicating member for movement 
relative to the supporting structure and for maintaining 
any position to which such indicating member is moved, 
first and second pusher members mounted for independ 
ent movement relative to the structure to push the in 
dicating member in a first direction, relative to the sup 
porting structure, each of said first and second pusher 
members when displaced from a reset position being 
movable in a second direction to the reset position, a 
cam unit mounted for movement relative to the sup 
porting structure, timing means for moving the cam unit 
relative to the structure, cam follower means respon 
sive to a first movement of the cam unit for coupling 
the first pusher member for movement in the first di 
rection in accordance with movement of said movable 
member and for substantially simultaneously decoupling 
the Second pusher member from the movable member, 
said cam follower means being responsive to a second 
movement of the cam unit for coupling the second 
pusher member for movement in the first direction in 
accordance with movement of said movable member 
and for Substantially simultaneously decoupling the first 
pusher member from the movable member, and reset 
ting cam follower means responsive to movement of the 
cam unit for resetting each of the pusher members to 
the reset position of such pusher member while the 
pusher member is decoupled from the movable member, 
said cam unit comprising a unitary cam having spaced 
cam surfaces for operating said coupling and resetting 
cam follower means. - - - - 

13. In a measuring device, a supporting structure, a 
neasuring unit having a stator and a movable member 
which when the measuring unit is energized by a variable 
quantity moves relative to the stator in accordance with 
the variable quantity, an indicating member, means 
mounting the indicating member for movement relative to 
the Supporting structure and for maintaining any position 
to which such indicating member is moved, first and sec 
ond pusher members mounted for independent movement 
relative to the structure to push the indicating member 

: in a first direction relative to the supporting structure, 
each of said first and second pusher members when dis 
placed from a reset position being movable in a second 
direction to the reset position, a cam unit mounted for 
movement relative to the supporting structure, timing 
means for moving the cam unit relative to the structure, 
in intermittent steps, cam follower means responsive to 
a first movement of the cam unit for coupling the first 
pusher member for movement in the first direction in ac 
cordance with movement of said movable member and for 
decoupling the second pusher member from the movable 
member, said cam follower means being responsive to a 
second movement of the cam unit for coupling the second 
pusher member for movement in the first direction in ac 
cordance with movement of said movable member and for 
decoupling the first pusher member from the movable 
member, and resetting cam follower means responsive to 
movement of the can unit for resettting each of the pusher 
members to the reset position of such pusher member 
while the pusher member is decoupled from the movable 
member, each of said pusher members being decoupled 
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from the movable member and being reset during at least 
parts of two consecutive steps of the timing means. 

14. In a measuring device, a supporting structure, a 
measuring unit having a stator and a movable member 
which when the measuring unit is energized by a variable 
quantity moves relative to the stator in accordance with 
the variable quantity, an indicating member, means mount 
ing the indicating member for movement relative to the 
Supporting structure and for maintaining any position to 
which such indicating member is moved, first and second 
pusher, members mounted for independent movement rela 
tive to the structure to push the indicating member in a 
first direction relative to the supporting structure, each of 
said first and second pusher members when displaced 
from a reset position being movable in a second direction 
to the reset position, a cam unit mounted for movement 
relative to the supporting structure, timing means for mov 
ing the cam unit relative to the structure in intermittent 
steps, cam follower means responsive to a first movement 
of the cam unit for coupling the first pusher member for 
movement in the first direction in accordance with move 
ment of said movable member and for decoupling the 
second pusher member from the movable member, said 
cam follower means being responsive to a second move 
ment of the cam unit for coupling the second pusher 
member for movement in the first direction in accordance 
with movement of said movable member and for de 
coupling the first pusher member from the movable mem 
ber, and resetting cam follower means responsive to move 
ment of the cam unit for resetting each of the pusher 
members to the reset position of such pusher member 
while the pusher member is decoupled from the movable 
member, each of said pusher members being decoupled 
from the movable member and being reset during at least 
parts of two consecutive steps of the timing means, and 
the first named cam, follower means being effective to 
complete a coupling of one of the pusher members and 
a decoupling of the other of the pusher members in less 
than one step of the timing means. 

15. In a measuring device, a supporting structure, a 
measuring unit having a stator and a rotatable member 
which when the measuring unit is energized by a variable 
quantity rotates relative to the stator in accordance with 
the variable quantity, an indicating member, means mount 
ing the indicating member for rotation relative to the Sup 
porting structure and for maintaining any position to 
which such indicating member is rotated, first and second 
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pusher members mounted for independent rotation rela 
tive to the structure to push the indicating member in a 
first direction relative to the supporting structure, each 
of said first and second pusher members when displaced 
from a reset position being rotatable in a second direction 
to the reset position, a cam unit mounted for rotation rela 
tive to the supporting structure, timing means for rotating 
the cam unit relative to the structure in intermittent steps, 
cam follower means responsive to a first rotation of the 
cam unit for coupling the first pusher member for rota 
tion in the first direction in accordance with rotation of 
said rotatable member and for decoupling the Second 
pusher member from the movable member, said cam fol 
lower means being responsive to a second rotation of the 
cam unit for coupling the second pusher member for ro 
tation in the first direction in accordance with rotation 
of said rotatable member and for decoupling the first 
pusher member from the rotatable member, the positions 
of the cam unit for said first and second rotation being 
displaced from each other 180° about the axis of rota 
tion of the cam unit, and resetting cam follower means 
responsive to rotation of the cam unit for resetting each 
of the pusher members to the reset position of said pusher 
member while the pusher member is decoupled from the 
movable member, the first-named cam follower means 
being effective for completing said coupling of one of 
said pusher arms and a decoupling of the other of the 
pusher members in less than one step of said timing means, 
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said cam unit being rotated a plurality of steps by the 
timing means between each pair of successive operations 
of the first-named cam follower means. 

16. In a measuring device, a supporting structure, a 
measuring unit having a stator and a rotatable member 
which when the measuring unit is energized by a variable 
quantity rotates relative to the stator in accordance with 
the variable quantity, an indicating member, means 
mounting the indicating member for rotation relative to 
the supporting structure and for maintaining any position 
to which such indicating member is rotated, first and sec 
ond pusher members mounted for independent rotation 
relative to the structure to push the indicating member 
in a first direction relative to the supporting structure, 
each of said first and second pusher members when dis 
placed from a reset position being rotatable in a second 
direction to the reset position, a cam unit mounted for 
rotation relative to the supporting structure, timing means 
for rotating the cam unit relative to the structure in in 
termittent steps, cam follower means responsive to a first 
rotation of the cam unit for coupling the first pusher 
member for rotation in the first direction in accordance 
with rotation of said rotatable member and for decoupling 
the second pusher member from the movable member, 
said cam follower means being responsive to a second 
rotation of the can unit for coupling the second pusher 
member for rotation in the first direction in accordance 
with rotation of said rotatable member and for de 
coupling the first pusher member from the rotatable mem 
ber, the positions of the cam unit for said first and sec 
ond rotation being displaced from each other 180° about 
the axis of rotation of the cam unit, and resetting cam 
follower means responsive to rotation of the cam unit for 
resetting each of the pusher members to the reset posi 
tion of said pusher member while the pusher member is 
decoupled from the movable member, the first-named cam 
follower means being effective for completing said cou 
pling of one of said pusher arms and a decoupling of 
the other of the pusher members in less than one step 
of said timing means, said cam unit being rotated a plu 
rality of steps by the timing means between each pair 
of successive operations of the first-named cam follower 
means, and each of said pusher arms being decoupled 
from the rotatable member and being reset during a plu 
rality of intermittent steps of the cam unit. 

17. In a measuring device, a measuring unit for measur 
ing a variable quantity, indicating means for indicating 
a function of a variable quantity, and control means op 
erable for controlling the coupling of the indicating means 
for operation by the measuring unit, said control means 
comprising first, second and third members mounted for 
independent rotation about a common axis, said first and 
third members being axially spaced along the common 
axis, said second member being selectively movable along 
the common axis from physical engagement with the first 
member to establish a first coupling between the indicat 
ing means and the measuring unit towards the third mem 
ber to interrupt said first coupling, said first and third 
members each including a magnetic material, said second 
member including a magnetic material, at least one of 
said magnetic materials being permanently magnetic and 
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said magnetic materials being located to develop a mag 
netic holding force between and acting to hold in engage 
ment the second member and the nearer of the first and 
third members. 

18. In a measuring device, a measuring unit for measur 
ing a variable quantity, indicating means for indicating 
a function of a variable quantity, and control means op 
erable for controlling the coupling of the indicating means 
for operation by the measuring unit, said control means 
comprising first, second and third members mounted for 
independent rotation about a common axis, said first and 
third members being axially spaced along the common 
axis, said second member being selectively movable along 
the common axis from physical engagement with the first 
member to establish a first coupling between the indi 
cating means and the measuring unit into physical en 
gagement with the third member to establish a second 
coupling between the indicating means and the measuring 
unit, said first and third members each including a mag 
netic material, said second member including a magnetic 
material, at least one of said magnetic materials being 
permanently magnetic and said magnetic materials being 
located to develop a magnetic holding force between the 
engaged ones of said members to hold such engaged 
ones in engagement. 

19. In a measuring device, a measuring unit for measur 
ing a variable quantity, indicating means for indicat 
ing a function of a variable quantity, and control means 
operable for controlling the coupling of the indicating 
means for operation by the measuring unit, said control 
means comprising first, second and third members mount 
ed for independent rotation about a common axis, said 
first and third members being axially spaced along the 
common axis, said second member being selectively mov 
able along the common axis. from physical engagement 
with the first member to establish a first coupling be 
tween the indicating means and the measuring unit into 
physical engagement with the third member to establish a 
second coupling between the indicating means and the 
measuring unit, said first and third members each includ 
ing a magnetic material, said second member including a 
magnetic material, at least one of said magnetic materials 
being permanently magnetic to develop a first magnetic 
force acting in a direction parallel to said axis to urge 
said first and second members into physical engagement 
and to develop a second magnetic force acting in a di 
rection parallel to said axis to urge said second and third 
members into physical engagement. 
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